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(57) Abstract: An apparatus characterized by a feature that in a stage on which a substrate or a jig holding a substrate is mounted, 
an opening closed when the substrate or the jig is mounted is provided and the substrate or the jig is heated by blowing hot air against 
the lower portion of the substrate or the jig and by a feature that a solder bump is formed on a pad electrode by heating or reflowing a 
solder composition which is a mixture containing solder particles, a flux component, and a liquid material which is liquid at normal 
temperature or changing to liquid when heated, and the composition is heated from the substrate side. With the former feature, 
oxidization of the solder paste on the substrate where no hot air comes and adhesion of particles to the substrate can be prevented, 
and with the latter feature, solder particles near the pad electrode are melted earlier and wet and spread over the pad electrode, solder 
particles above and far from the pad electrode are not melted sufficiently, and an effect of reducing the possibility that solder particles 
join together can be expected. 
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/VKm*20_h^js^oT#ffi^^jB^^-r§ 0 ^©s*. ^Km*2o 

-T^^^, te/W^£J^23'te/&ftLT, Bl8[3]t^-ri5^«A/fdV^^°23^§ 0 

[0090] &*3 % g|4[3] ^3ol NT, n/wt^^23<Dj^m^^n^<>fcnAyfcm^-i 

[0091] !)7P-Igt(j:, f^^m^lO^^:(D^B{liJ^i£<^20jliJ^^<^ 

\ ^fcm^lO(D^B{liJ^i£<^A.fdm^lO^(DS«20#J^i^<^§ 

&?&s^t£i73^ m^m2m^.&m^^}f^m^mrir^(Dx\ /wnm 
22iz.m^Tjf<DnA;timi L iin, ^ttm^mm^^, ^y^mm22iz.mm 

-tZbMfofc&Zo /VKm*22^)^3SVN_h^(D«Ayfdm^-ll«, 
^•^^^^o^g>|jLTV>^V\ Lfc^oT, «Ayf£*A^-ll^l±T^— «^^J: 

[0092] y7o-XgT14, «^12(D^^IJfflbT«A/fc^ll^VKm«2 

m*22Ji^icM$^^^o7^«A/7 v dm^ll^^VKm«22Ji^i!]LT«AyfcV^ 
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[0093] &,±<Dtmx^ iiAymmmKMi^xum^6oco^Mmm^mm^x, 

[0094] 05«^0^^«Migg(D^-^SiBll^b, 05[l]{»#¥Bl2k 05 

[0095] ^mMKmxte, mm20&mmi35iKmfetttt&&mm55&ffix.x^z o & 

£x.mffl55U, -Jyl/V-^— M<£>yW-YK56a, 56b, ^s^^(D#$x.^^57a, 57 
b^^^o yW^K56ate, — i^561^g^51^[HlI!]i^^S9#}t^ ffi 
«562^^$^^57a(D^MI#3£^[Hli!] g m^WUifhtlX\ ^ 0 A5 
7ate, ^^571^LT*fe®^51^[Hl»]g^^^«9#itt)tL-CV^o yW-fK56 
bRU?| : f$x.^^57btlDC#^^fe§ 0 
[0096] y W^K56a, 56b^m^fdVtmXh^), f¥$X.#A57a, 57b{«t£20£- 

l¥$^^Sf-HI«]bTV^ 0 m^^Pp-e^i-J;5^ yw-fK56a, 56b 

#$x.^A57a, 57bfemm20%:mtbz>ftmz-mW)irz> o 

[0097] S«20<Dm$^l^®41(Dj±^;^j:oT^, K«20^jit41-eni:^^tb7^f9 

m*rz> 0 f¥$^«55«, ^mmnmxitmmo^m^x.^(Dti,f^K 

[0098] JfciC, ^0^(D^»^^§Maga^yyn-agg^ilffib7t#^(DF!)^lll 

n^-r^ra-efc^ ia6H5(nif»^©^«-c*>«5, m7temm*<DytMx&% 0 u 
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[0099] ^mmMMm-yn— Sg70te, ^mMWM71t])yn— M72&tf3m7Zk&Z. 

tb^^tt^<D-e^v\ ^«^nM7iRu?y^n-$i572^. igit^-mn# 
t60?riifc!)Dlgtio^v^J;v\ #*pgB73£L-Ci3\ |gi©inf»3gigio 

[0100] ISI8Xt509ttH6©y7n— Sg^tt5*K^ttl«Sr^U H8tt^#:©«£l&»f 
[oioi] EI8^i-J;5^, «rai*80te, fo<Dm8M&ib, mWMziKWOttftbfi 

tH*©W82i, «82(D^^Jf^$^fc^^:mP83^^^ 0 ^«J§P8 
lf3\ H*©»82^^t5^'^84t, ^'W84^_hT«J$«^T^y^ 
85£, ^>M84^^Tv-y>'y85^i:^^lHl^-fr6y^^ ; e— *86^£>&5 

o 

[0102] g|9^i-J;5t-, 3§Wfc#gB83}3\ R^tfcSrMU lS(-Ho©TO31~83 
3dS^$ttTV^„ M831~833te, ^30©J&ffifc^£$*L&|l!I*|S (0^* 
1* ) ^#^« 0 aSR831~833^[U]t|5^^i-5-^^j:«9 N ^30^^^gR 

[0103] EllOte, ®6(Dy^t3— 3gatJi*5^5ft!HW5RS^^oy^iat?*)5o ^T, -^El 
[0104] y^n— ^»70fi, ^#»§P71, y^n-§P72, M^73^^^««80© 
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[0105] mejb^mio^m^. V7^-mm70(Dmi¥mm-r^ o ^\ 

[0106] £1\ ^30icK«20^AtL-C, ^<D±3)>h^J^l/^&m\^XfeAjtim-J&m 

^©^$^TT, ^30^(D^|i*Pf^fP71*-e^-r^o ~<7)H#, iHI#P»71^ 
y^n— fP72^:TO«73^{^LabTV^fc^30t, ^^fh^n — §R72, ^ 
§B73,K.TJ«Afflqg|S74^ JRj£&i'L3 0 0^b3fcV>« 
fl^V^S^UT^T-^y^SSSrlbf^F*, ^30^^##§P83r^_hT$* 

[0107] ^«AP«71^*dV^-C^30^, -f^^W^tlS^ilCi^ Sfiffi 
\^hjttmmk\.om-7n— $tt5o IftVvC, U^3i^E— ^86^IUfe$*T, ^30 

[0108] y^n— Sg70l31J;tt«, «*P»71^LtJ?y^n-fP72^»^40^fflV^ 

i>m<mm20im^^umftmz.t£Z>frbx&z> o 
[0109] *fc, ^#*pW7i^y^n-$i372^, mm^75^b<Dm^m^^x, m 

7lZ.7jk-t£?\Z.m P§P47^^30^J:or^^t^TV^^V^I^#^, ?&JS3&£|flS52a> 
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[ono] Mic, y^n— igg7o^v^-c, &m<Dmm3o^ffimzffi\^xt!mirz>m^ 
fflk<n&&3o<DWt, &x&& t PKfr$—m& m^tr) ^m-fx? kvx^x^ \ 

[om] *mmfe. m^xh^^K ±mmm^m^^n^hcoxa^\ m 

fcfrf, S/y^y^x/N (FC) <£>ftb!> MtV^cDi^^hu-h^-r^— if 
Si, Al-Si-Cu, Al-Cu, Cu^if^fflV^Tt &\\ 

[0112] igutt, ^m<D%m^m\m^\^ti^>^^m^^mmmx^ 0 
[oii3] *HJfe^*-effiffl*r5tt^iaj^<»io«:, #mco«A/fc^n^gjte^^ 

[one *fc, f*^m^-ii(D^B^^^{* g M^m(in^^-f ) ^s^rr^o « 
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[0115] Mfrl2i^^fi^|j:, ^g^CT«bTt>^V\ o^«9, UAsWgL^ 

^mm^ti^zf^m-r^m^, ^tdm^iih^Mic^(DX\ ^x<d\± 
[0116] feAst^m^ 11 femvtfci2tpic)$j— \z.ftm^x\^!&^?hz><DX\ ^A^m^c 

[0117] {*A/7cm^lO«, ^VK««22^-T§S«20±^ N ?&^;&l^Tg«T 

j^^io(D^if^s«2o_h^^i-§r^^-e^§ 0 mtt(Dm— mttAsti/^ 

[0118] ^mmnmxmmir^^20[c^^xmmir^ o mu2o^v=^>^^ 
x&z> 0 mm20(Dmm2ua^ ^y^mm22^m^nxi^ 0 /<^nm22±\z. 
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[0119] /<yvmm22fe s ^m2o±.{cM^tit'T/u^^j^mm24t, r^^j^mm 

24±.\Z.j&$&tvrz.^ytr/vm25h, ^yy-JVM25li\Z.l&)&^*vfc.&M2Qbfrht£Z> 
0 ^y-*r /UM25RTf&M26feUBM (under barrier metalX founder bump 
metallurgy) ji-efe§ 0 S^20±<D^KM22J^<£>§^te, $mWk27Xmptl 

[0120] mz., /^7KtH22©^Mi-oV ^T^B^ t5 0 Srf, ffl£20_L^T/V5~^ 

mM243tT&m^, r^^j^mm2A^(DWM^)^vmmy.u^^mt 
mKXox^mm27^nmir^ 0 ^tibi^ m^-y^-hvy^yy^mRx^^y^- 

Mistime *Sm^feo^fe^V>-CT/^^^®S24_h^^/kjg25S.t^^ 

[0121] (Wce^HOtt-fiLtti, ^!lx.{iSn-Pb(g4^183°C), Sn-Ag-Cu(®5 
^218°C), Sn-Ag(^221°C), Sn-Cu(^227°C)^^ffli-§ 0 

[0122] M^i§:40te, m^vpy^ms&t-- mm,4i&mxxmm2om ( 

[0123] mi2,K:OTi3te, *mmizffizteA,td/^y*]&f$ l jjm<Dm— mm^m^ir 
mmmxh^o mi2\im^^n<D—mx&&mT^nx-fo i o. eii2[i]~eii2[3] 

(Dim^XM^Mri-^o 013te, y^n— xm-e^<9^ g|13[l]~B|13[3](D)l!M^ 

[0124] E|12-e^, S«20±C0/^K«^22(DEI^|ll§LTV^ o *i\ Hll2[l]^i- 
£5^ S(t^30^S«20^A^o ^LT, &^^31*T*^{a&Cte^fc 
fe/»10£}f #UfciL P 32^^«A,f£#M^10^«20_h^MT$^o 
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X fcAsfSmi&m 1 0^ffl£20_h I^MLU £V \ 
[0125] ^{«^30}3\ y^n-X@-e^20^^t^P|^-t-§(D-C\ »if&tt/^feo 

n^3o<Dm^m^x\ ^ Q 

[0126] *fc, MTX^j^^Xf*^^, ^«10^^^tU^$-fr§^^^J;oT, 

[0127] irig©HT«, feAjfcmf&%diorp\z.mm2om9:m&ti%-£x\ ^A^m/^ 
mio^mrir^^\cxoxr.m f o\c^ti^o sii2[2]«, ^/dm^io^ 

tm, fi^cm^io^^^^B^^tFtttt^io-c^sfit-e^o m 
12 [3] f*. fe/vtmmmo^Kmmo&mm-r%m-&xfoz> 0 ^<d#iB\ s«2o 

±(D«A//cm^lO(Dff^t2^, MTTSf*A/7cm^lO(^ft^Cfc^fM(D 

[0128] j^_h(DMTxii^j:oT, hiu^tj:^ m.W(D^yvnjm22tmm\^xwt 
rthfot^wL20Ai\z.^ uA,m^mmio^^m. ] o\^<>xmm.^fitz.z.tKt^ 0 r 

»(D/^^m*22X^t>^tb^0^^ft^27X^ti-ffi^, 
W^f*Ay/cm^#/l0^^g$tb§ o ^Ayfcm^lOfi, ^i^iV^^J;^^! 

[0129] vC, !)7n-Igt\ mmORm^tcm)&mO(DMmtt%b, $cJ|£#:i 

2(d^^xt ; 5o -rs^ mi3[i]^TJ;5^, feAsfcUTim, mvti$i2£ 
vhitmfr*L^ ^<dx\ tt^x^yvmm22±Axf^mm27±^m^m^o 

[0130] ^wc, H13[2]^TJ:5^, te/vfdU)&mom^/vfdm^ll(Dm&£l±lz. 

m^^o rr-e, mm2o±(Dte/vtcM^o&mm2omfrhMmi.x\^<Dx 
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22(dgMLTl ^te^fc*fc^l l&jgjttLT, ^Km«22^M*U£/^ofcte^c 
[0131] £fc, ^^l2J^*tb5#»ift©f^ffll!:j;o'r, 

s<y\?wm20±Kj£&~ox%>mfc&&m$:i&f$,irz> o s<y\*w&2o 

i~3fefc*>, «A/f£^23'^SbT, 012[3]^i-J:5^«A/f£^^23i!^ 

o 

[0132] Jfc*5, g|13[3](cl*3V>T, «^f£/^^°23(DB^^^$tl/^^ofc«/ufcm^- 

1 1 «\ ^o«^f*i2^^ ^x@Ti5fci ^£tL3 0 

[0133] S&u y^n— xm-Ctt, «^/cm^lO^^(7)^a#J^^<^20jMiJ^r^<^ 

ftia&n&tsjtts^ mvtm2m&&d^^^mfimTirz>(DX\ ^yvmm 
22izm^Tjf<Dfe/vfdn^iife, fricttm^^misit&tbs s<^mm22iz.mf& 
-rztmfrux&Zo ^y^mm22^bm^^±^coi^/wtcm^'im, 

ft»^l^m^S«2^^ 
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[0134] HlC iig-ett, ^f*12(D^^lJfflUr»A/f£*i^ll^VKmS2 

2— #fc|£-r&J;5^L-Ob£l\ »Ayfdm^^ll0^^20#Jd^^PS-r§^, f^f* 

ma22ii^i|m£;^^ofcteA^^ 
[0135] 014^. ^MO^^l^S^fcV^^^^e^iiilB&raia^fc 

^tt^ttej^taws^ifc-rso r^tt^3oj « r^3oj mmi-^o 

[0136] ^WffiO^Ay/cV^^^^gSOA^, S«20_h(7)«Ayfcm^lO^P 

[0137] »^l£40te, ±*il42, giJ^P|^M43, ^n!744, ^f»**45, ff&JEIfgt^ 
^h46, HPSP47^J&^5„ 3£WM42^Lt/giWPM43», 09ttf«ftfc-^ 
#i»M45te. m^T/i^=?^£>&^ Hftja4iSrafi3a$*«^BIc©S7L 

48^^^$ttTV^ c ^ja41^tH744(clj;oT#^$ttTV^ 0 -T^t>^, f^M4 
^P«42^#«M45^r ? S P$P47(^30Sr*PWR)^^^h46->giJ 
^PM43^MH#^h46^ny44^4liP|^M42(D|i#^^lim-r§o 

[0138] UM^60i^ ±?a|«62, giJMIMf 63, ^n!764, i)itt65, 
^#65^^ P ^67 (f^^«68^^fl) ^^>h66^giJ^MM63^^®li 
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i^Ayfdm^mioicmMm^^Mmir^m^t^xhx^^h(Dx^ 0 z.<dw&. & 
iW8tt, feAstdm&mo&mMmizxvMf&irzmMUbLxmmu ~com 

x, ^mm^mm<Dmmmmi^mmmk^f£\^^h^t^ mm^m 

[oi39] m^. feAst£s<^ : m!$,mm50A(Dm¥$:MmirZ) O i*/vfdm$.yoio&mm2o 

m^moxnmirz> 0 tst, fe/vmmmoi^ mm2oi$mbumm<mm 
imzbiu.m&m^nmftyfcbf£Z> 0 t&a&uu;^ i^Aytim^m±x^ 

[0140] igisr*. ^mmK^^td^iy^Mmmm<^mr.mm^m^i-mmmmm 

[0141] ^HJfe^lfiiDttA/^^^aeiSSOB-Ctt, iai4^*3it5Wftja4lSr^Jffii-5 
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[oi42] fcjjs, *mwn. m&xhf&^K ±mmm&MKmm£tiz>^<DXtefj:\\ m 

5pK3\ T/V^^i^^PS^-f , Al-Si, Al-Si-Ctu Al-Cu, Cufc^SrfflV vOt> £V\ 

mmm i 

[0143] J^T, *^fe^*Sr35^#^bbfe^lfe^Il^ov^lftM-t-«o 

[0144] «A/7c^^^, #1^^96. 5wt%Sn-3. Owt%Ag-0. 5wt%Cu(gl'&218 0 C) 

X'r/XD^fjtmkfe. 40°CX(DWi^^48. 3mm Vs. 100°C-e<D»j)te^9. 2 
mmVs, ^fffi^2. 4-e^§ 0 *«Bfett^DlHirf fc, MSBI^TVWilTG* -^ft 

[0145] Ji/y^^W^ffl^&KlClW:, lOmmDO^nyfy/OTLfco ^^yf 

[0146] [01]^0J!^#^M^m(D^-^»^^i-«ifffilll^fc^o 
)Xm. 03[l]~El3[3](D)III^XS^jt^^ o 

x@) -e&9 x M4 [ 1 ] ~ 04 [3] ©ngtcxs^iflfrt-So 

[05]^0j!^#^p^g(D^z:^W^^b, 05[l]te§B#¥B0, BI5[2 
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@) x*m , m 1 2 [ i ] ~ m 1 2 [3] ©1 ^x@«*ti-3o 

X@) -efef9,Hl3[l]~Hl3[3] (DjlR^X©^ iiff «o 

[0147] 10 {iA/Tcm^ 

11 feAsf£%LT 
12 

20 S« 

21 ffigO^ffi 

22 /VK€;S 

23 \-iA,t£^zf 
23' fSA/fd&jgl 
30 

31 

32 Q^P 

40, 71 »^ 

41 f&jS, 

50A, 50B Wvlt/^szffejftmU 
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60 mm^^t 

61 

70 !J7n- mM 
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m^mm 

m&Mis<a±33\z.vLWL. Mmmfc<Dummm&ft?nm^®z&mx.f^k$: 

mmmuximmm^mmmm^\mMir^n^mm^m^fc^b^wmbir 

[8] s^x«*«^##b7^?^*^^-r^^>^< i^<D^munmnb, 
mm^m^titcmmxnmmmM^Mmir^^< bhi^m^—ub^ 

mun>b^ 
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[9] BfffEKtsxteitufBmjM- m xtcmm^mmiJum^mM Kmm^^mmmm^ 

[io] wi&mmiw-tjjiz&.mu mmmm<Du&mm^nmm^^mK.t^t^ 

[in mmum^&te. mm^tm^^mMmxmmi-^mMmt, mmmmm. 

[12] ittfiE?fiff#i£}3\ mm*A;tmmm<Dm*mm&w®Lt^ mmm^u^m 

[13] mmmuximmmM^mmmm^m&ir^^mm^m^t^t^wmtir 

[u] tffiE^jys. mm^tmmm * Kmm^xm^^w-r^m^xh^ k&m 

[15] m^ffiMm&&&T$mm7K—m^MiLx. mm&mxnmm^M^ir 

o 

mmmmmm^. m^mm^xmrnmrnxi-immm^mm^miim^Rxi 

[17] mmmmmmn, mmmmxnmmm^M-m^xmmmm^n^xmm' 
[is] mmam^mz, mmmuxi-tmmm^mmmm^ Kmm&tix\ 

Mo 

[19] BffiE^a*^^ mmmmxnmmmMc^mmi^xmm^mi]\\m^Rxfmmv 
[20] BffiE«^««^, ?$-y—?&m&vxmmmmxrziftmt&M t &mm'rzzb& 
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\^x.^mm^^wmtPcb(Dm^m^ht^-h(Dx--hK), 

[22] msmm^<o±^Kitmu mm^Aymmm^umm^mum^^m 

^fc^b^mbir^mMm2i[cmm^n^fdy<>y p nm^m: 0 
[23] mmum^&tt, mmn^tm^m^mMmxmmi-^mMmb, mmm&fo 

[24] mmuM^&te, mm^tm.j^m(Dm:mmRWb^ mmmmm^m 

[25] mmum^&fe, mmmm^rmimM^xxmmir^b^wmbir^mM 

[26] mmhm^Wiu, mmmm<vTimm*w^£VMir%^b&wmbir%mM 

«2i \z.mm^A,fc^>ynm^m 0 
[27] itfnaM^ m&ftwxAsfzmtfttototpizmmzti. 

mmmm^&te, mtmm^mvxmmmmm^hmmnAytdm^m^mmir 

[28] n/vtdm^b, 7?iy?x)£ft^t?bbhfcftMxtetomz£*)mmttzwi{tt 
nb<Dm&mfabft%ttA,tdmmm&, mm<D^y^mm^mK.tcmmKmmm 
m-rzminjmb. 

^b&wmbi~%ttA;fc^zfKmjffeo 
[29] mmm^rMx^ 
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[30] tfflEy^n— x©~ete. 
[31] tffiEy^n— x@-e», 
[32] unay^n— x@-ctt, 

[33] BiffBy^n-X@-e{*, 

iiiffBte^fcm^<^XM^ 

[34] mifBy^n-x@-e«, 

ftffBte^^j&^SM 

^(D^|#^iti-§ft^il28^fB<c(D«A/fdV^^^^feo 

[35] tfrfBy^n-x@-efi, 
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